Steroid effects on intracellular degradation of insulin and crinophagy in isolated pancreatic islets.
Under physiological conditions substantial amounts of hormone may be degraded within endocrine cells by a crinophagic process comprising fusions of secretory granules with lysosomes. Glucocorticoids may stabilise and progesterone destabilise lysosomal membranes. The effects of corticosterone and progesterone on intracellular degradation of insulin and crinophagy were determined in pancreatic beta-cells, and possible pathways mediating these effects were evaluated. Pancreatic islets were isolated from mice, intracellular degradation of insulin was measured by a pulse-chase method, and crinophagy was studied by electron microscopy. The islets were exposed to 3.3, 5.5 or 28 mM glucose with or without corticosterone, progesterone or the receptor ligands A-224817.0 and WAY-161358. Mifepristone was used to block steroid receptors and indomethacin to inhibit prostaglandin synthesis. Corticosterone caused a concentration-dependent decrease of insulin degradation at the lower glucose concentrations. Progesterone effected a concentration-dependent stimulation of insulin degradation. These results were paralleled with changes of the crinophagic activity in the beta-cells. Corticosterone decreased and progesterone increased islet production of prostaglandin E(2). Mifepristone abolished the steroid actions on insulin degradation and prostaglandin production. The effects of corticosterone were mimicked by the selective glucocorticoid receptor modulator A-224817.0, but in contrast to progesterone, the selective progesterone receptor agonist WAY-161358 had no effect on insulin degradation or prostaglandin production. Inhibition of cyclooxygenase blocked insulin degradation. The findings indicate that both corticosterone and progesterone could affect intracellular insulin degradation and crinophagy solely via the glucocorticoid receptor, and that prostaglandins may have a regulatory role in intracellular turnover of secretory material in pancreatic islet beta-cells.